Effect of organic carbon on nitrogen conversion and microbial communities in the completely autotrophic nitrogen removal process.
Two identical SBBRs (sequencing batch biofilm reactors) were monitored to evaluate the effects of organic carbon (OC) on nitrogen conversion and microbial communities. In the organic-fed reactor, an ammonium conversion efficiency of above 99%, TN (total nitrogen) removal efficiency of 84-95% and COD (chemical oxygen demand) removal efficiency of about 90% were obtained at a C/N ratio of 1.2. In the OC-fed reactor, the contribution of partial nitrification-anammox to nitrogen removal decreased to 50.78%, and the contribution of denitrification increased to 49.22%. Denaturing gradient gel electrophoresis profiles showed an intensified bacterial diversity and an enrichment of Planctomycetes bacteria due to the presence of OC particularly in the biofilm. Clone library analysis revealed the coexistence of denitrifiers, aerobic ammonium oxidizers, and anammox bacteria in the OC-fed reactor.